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Contamination of traditional Chinese medicine (TCM) by tropane alkaloids can cause delirium. We report
the ﬁrst case of delirium in a 79-year-old Chinese woman due to contaminated Strobilanthes forrestii
Diels. She presented visual hallucination, disorientation, slurred speech, clumsiness in four limbs and
generalized weakness 1 hour after taking herbal tea. Tropane alkaloids were detected in the urine by gas
chromatography mass spectrometry. The effects of tropane alkaloid subsided 12 hours later. Strobilanthes
forrestii Diels was found to be wrongly prescribed and contaminated with tropane alkaloid at the herb
processing factory. TCM is a potential cause of delirium.
Copyright  2012, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Delirium is a common acute medical condition with many
possible causes. There have been reports of delirium caused by the
consumption of traditional Chinese medicine (TCM).1,2 In Hong
Kong, TCM is popular among the Chinese. According to a thematic
household survey conducted in Hong Kong in 2002, 3.9% of
respondents preferred TCM when they experienced medical
problems and 8.8% had consulted a TCM practitioner among those
reporting symptoms of medical problems 30 days before the
survey. The preference for TCM was higher among women, older
persons, those with chronic disease and higher educational levels.3
Hence, we must include TCM as a possible cause of delirium in the
Chinese patients. We report the ﬁrst case of delirium in a Chinese
patient due to contaminated Strobilanthes forrestii Diels with tro-
pane alkaloids.2. Case presentation
A 79-year-old Chinese woman was seen to have confusion, the
visual hallucination of seeing a ghost, disorientation, slurred
speech, clumsiness in four limbs, and generalized weakness with
the inability to walk for 4 hours on the day of admission. Prior tone, Queen Mary Hospital,
Kong.
.
linical Gerontology & Geriatrics. Pthese symptoms, she was diagnosed to have eczema and treated by
an herbalist with a TCM prescription. She developed the symptoms
1 hour after taking the herbal tea. She did not have any recent head
injury, fever, photophobia, neck pain, vomiting, insect bites, joint
pain, or localizing symptoms of infection before the admission. Past
medical history showed a fall-related left distal radius fracture,
whichwas treated conservatively in 2005. Shewas not on any other
medication. There was no known drug or food allergy history. She
was a housewife without any recent travel history.
On physical examination, she was afebrile with blood pressure
at 154/80 mmHg, pulse at 92 beats/minute, and oxygen saturation
at room air 100%. She was uncooperative and disoriented regarding
time, place, and person. Neurological examination showed no
cranial nerve palsy. The limbs’ muscle tone was normal, and the
muscle power was Grade 4/5. There was no sensory deﬁcit. She
could not follow our commands and instructions during tests for
cerebellar signs. Cardiovascular, respiratory, and abdominal
examinations were unremarkable.
Investigations showed a white cell count of 6.30  109/L,
hemoglobin 12.1 g/dL, and platelet count 174  109/L. Blood
biochemistry reviewed normal level of sodium, potassium, calcium,
renal and liver function test. A random plasma glucose concentra-
tion was 6.2 mmol/L. Serum vitamin B12, folate, and thyroid stim-
ulating hormone levels, and venereal disease research laboratory
tests were normal. Chest x-ray did not review any consolidation.
Urine routine microscopy was normal. Computed tomography of
the brain showed mild generalized cerebral atrophy. Magnetic
resonance imaging of the brain did not review any acute infarct.ublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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detected in the urine by gas chromatography mass spectrometry.
But the ingredients in the herbal tea are not known to contain
tropane alkaloids. Subsequently it was found that there was a mix-
up between Cyathula ofﬁcinalis Kuan and Strobilanthes forrestii Diels
(Fig. 1)4 at the herbal shop and contamination of Strobilanthes for-
restii Diels by tropane alkaloids at the herb processing factory in
mainland China.5 The anti-cholinergic toxicity of tropane alkaloids
explained the clinical presentation of our patient, who recovered
remarkably on the second day of hospitalization and was subse-
quently discharged.
3. Discussion
This patient illustrates that TCM contaminated with tropane
alkaloids could cause delirium. This patient is the ﬁrst reported case
of contaminated Strobilanthes forrestii Diels causing tropane alka-
loid poisoning. Tropane alkaloids are normal plant metabolites.
They are found in all parts of plants with the highest concentration
occurring in roots and seeds. Tropane alkaloids are lipophilic and
can cross the blood brain barrier and thus affect the central
cholinergic pathway.6,7 Tropane alkaloids include hyoscyamine
(atropine) and scopolamine. They are competitive blockers of
peripheral and central muscarinic receptors.6,7 These naturally
occurring tropane alkaloids were utilized by physicians in the
1800s and 1900s to treat asthma. The ﬁrst form of inhaled anti-
muscarinic treatment of asthmawas cigarettes made from leaves of
Datura stramonium.8 Apart from asthma, ancient TCM practitioners
in China used these plants to treat ﬂu symptoms and relieve the
pain associated with childbirth.6 As in our patient, symptoms of
anticholinergic poisoning usually occur 30 to 60 minutes afterFig. 1. The herbalist wrongly prescribed (A) Strobilanthes forrestii Diels instead of
Cyathula ofﬁcinalis Kuan (Fig. 1B) because of their similar Chinese nomenclature. Later
it was found that Strobilanthes forrestii Diels was contaminated with tropane alkaloids
during processing.4ingestion and may last for 24 to 48 hours because tropane alkaloids
can delay gastric emptying and absorption.6,7
In western literature, the best known plants causing anticho-
linergic poisoning belongs to the Solanaceae family and Datura
species, which account for most cases of poisoning related hospi-
talizations. In Western countries, it is usually due to deliberate
induction of hallucination by ingesting the seeds or brewing tea
from the seeds.6 In the East, plant-related anticholingeric poison-
ings are mainly due to the intake of TCM for treatment.1,2 The most
common TCM related anticholinergic poisoning is due to the
consumption of Datura metel L often because of its misidentiﬁca-
tion as Campsis grandiﬂora, followed by herbs contaminated by
tropane alkaloids.1 The most essential part in making the correct
diagnosis and institute the correct investigation in this case is to
enquire about the history of consumption of TCM given that history,
physical examination, blood tests and brain imaging have failed to
identify more common causative factors of delirium. Patients often
would not voluntarily disclose the use of TCM as illustrated in two
local population surveys in Singapore that 74% to 84% of
complementary-alternative medicine users did not report or
discuss its use with their western-trained doctors.9
Our patient presented symptoms compatible with tropane
alkaloid poisoning and further illustrated that not every patient
develops full-blown clinical features of anti-cholinergic poisoning.
Symptoms of poisoning by tropane alkaloids can be grouped under
either the central or peripheral anticholinergic toxicity.6,7 Our
patient developed features of central anticholinergic toxicity
including visual hallucination, confusion, disorientation and slur-
ring of speech and peripheral anti-cholinergic toxicity including
clumsiness and weakness in the limbs. In contrast, full-blown
features of anticholinergic poisoning may include dry skin, dry
mucous membranes, hyperthermia, mydriasis, tachycardia, hyper-
tension, tachypnea (or rarely respiratory depression), diminished
bowel sounds, and distended urinary bladder.6,7 In fact, a substan-
tial proportion of patients may not develop full-blown features of
anti-cholinergic poisoning from tropane alkaloids. Poon et al1
analyzed Hong Kong patients suffering from anticholinergic
poisoning due to TCM between 2004 and 2008. Anticholinergic
poisoning due to Chinese herbs were diagnosed in 17 cases (4males
and 13 females, age 9 to 83 years). Clinical signs in this series
included delirium (82%), tachycardia (82%), dilated pupils (65%),
dry skin (53%), ﬂushing (29%), urinary retention (18%), and fever
(6%). Other potential features of anticholinergic toxicity from tro-
pane alkaloids include agitation, blurred vision, photophobia,
dysphagia, and even seizures or coma.
There were two herbal dispensing errors in our patient. The ﬁrst
error is the mixing-up of Cyathula ofﬁcinalis Kuan and Strobilanthes
forrestii Diels due to their similar Chinese nomenclature.4,10 The
second error is the contamination of Strobilanthes forrestii Diels by
tropane alkaloids. Our patient illustrates that use of TCM, although
widely perceived as “natural” products, use is not without risk. In
one single patient, a combination of misidentiﬁcation and
contamination contributed to the tropane alkaloid poisoning.
In general, the physician should identify any signiﬁcant central
nervous system (CNS) or respiratory depression that requires
oxygen therapy or intubation. Early consultation with the local
poison control center is advised. Activated charcoal (1 g/kg body
weight) should be administered orally if ingestion of the contam-
inated herbs occurred within 2 hours. Gastric lavage is usually not
required unless there are life-threatening coingestions. Hypoten-
sion should be treated with isotonic ﬂuids and inotrope should be
prescribed in case of resistant hypotension. Sedation/paralysis or
active cooling may be needed if hyperthermia occurs. Nasogastric
tube and urinary catheter may be required for decreased gut
mobility and urinary retention respectively.6,7 Haloperidol does not
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effects.7 Benzodiazepine is effective in treating agitation.7 Physo-
stigmine is a speciﬁc antidote for tropane alkaloid toxicity. It is
a reversible acetylcholinesterase inhibitor capable of directly
antagonizing CNSmanifestations of anticholinergic toxicity.2,6,7 It is
used in the presence of central anticholinergic toxicity. It is con-
traindicated in patients with tricyclic antidepressant overdose, or in
patients with QRS or QTc prolongation (i.e. the ECG abnormality
suggestive of sodium channel blockade). Relative contraindications
include reactive airway disease, intestinal obstruction, and recent
administration of depolarizing paralytic agents. Since physostig-
mine can induce a life-threatening cholinergic crisis (e.g. seizures,
respiratory depression, and asystole), it is advisable to consult
with a poison center or medical toxicologist before using
physostigmine.6,7
In conclusion, it is important to look out for TCM as a cause of
delirium especially when history, physical examination, blood tests,
and brain imaging have failed to identify more common causative
factors. Early awareness allows the physician to focus on life
threatening toxicities and earlier consultation to local poison center
for advice. Also, prompt notiﬁcation to the local Health Department
is important to facilitate subsequent investigation especially on the
source of contamination. Subsequent dissemination of information
to the public by the health authority would help to safeguard thelay public against similar poisoning. It is also important to govern
the standard of herbalists in recognizing the various kinds of herbs.
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